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, $h$ $y’=\lambda y$
$(Re \lambda<0)$ , $y_{n}$ n\rightarrow \infty $0$
. $h\lambda$ ,
. , ,
. , stiff , $\partial f/\partial y$ $\lambda_{1}$ .
$\lambda_{d}$















. , $p$ $Rrge- I\sigma utta$ ,
y(x0+h) .
( , $y’=f(x,$ $y)$ , $y(x_{O})=y_{O}$ )







$k_{j}^{[t+1]}=f(x_{0}+ \alpha h,+h\sum^{1}^{j-}\beta_{jl}k_{l}^{[t+1[}+h\sum^{p}\sqrt jlk_{l}^{[t]})$
$l=1$ $l=j$
$f(x, y)$ , ,
$L$ .
$||f(x,y)-f(x,z)||\leq L||y-z||$
$b_{L}= \max(|\beta_{21}|, |\beta_{31}|+|\sqrt 32|, \cdots, |\beta_{p1}|+\cdots+|\sqrt PP^{-1}|)$
$b_{M}= \max(|\beta_{11}|+|\beta_{12}|+\cdots+|\beta_{1^{p}}|, |\beta_{22}|+\cdots+|\beta_{2^{p}}|, \cdots, |\sqrt PP|)$











$h$ (1) , .
, $\partial f/\partial^{y}$ .
$Run^{g}\triangleright Kutta$
.
ROW (RoSenbroCk-Wannner ) .
, $y’=f(y)$ , $y(x_{0})=y_{0}$ ROW ,
$E=I-h^{\gamma} \frac{\partial f}{\partial^{y}}(y_{0})\backslash$
$Ek_{1}=hf(y_{0})$






Kaps Rentrop , 4 $(s=4)$ , 4 ROW ,
3 A (
) [2] . , $a_{41}=a_{31},$ $a_{42}=a_{32},$ $a_{43}=0$
, 4 1
3 .












$Kap_{S}$-Rentrop , . $[3]$
1. $g_{1}=f(y_{0})$



































$\simeq f(y_{O}+a_{21}k_{1})+\frac{\partial f}{\partial^{y}}(y_{O}+a_{21}k_{1})[a_{21}h^{\gamma}E^{-1}\Delta k_{1}]$
$\simeq g_{2}+a_{21}h\gamma f’E^{J^{-1}}\Delta k_{1}$
$( \frac{\partial f}{\partial^{y}}(y_{0}+a_{21}k_{1})\simeq\frac{\partial f}{\partial^{y}}(y_{0}))$
6. $Ek_{2}=h^{g_{2}}+c_{21}k_{1}$
$\tilde{E}\tilde{k}_{2}=h^{\tilde{g}_{2}}+c_{21}\tilde{k}_{1}$
$=h^{g_{2}}+a_{21}h^{2}\gamma f’E^{-1}\Delta k_{1}+c_{21}k_{1}+c_{21}h^{\gamma}E^{-1}\Delta k_{1}$
$\simeq Ek_{2}+c_{21}h^{\gamma}E^{-1}\Delta k_{1}$ ( $h^{2}$ )
$\tilde{k}_{2}=(I+h^{\gamma}E^{-1}\Delta)k_{2}+c_{21}h^{\gamma}(I+h^{\gamma}E^{-1}\Delta)E^{-2}\Delta k_{1}$




$+a_{32}h^{\gamma}E^{i^{-1}}\Delta k_{2}+a_{32}c_{21}l\iota\gamma E^{i^{-2}}\Delta k_{1})$
$\simeq f(y_{O}+a_{31}k_{1}+a_{32}k_{2})$
$+f’(a_{31}h^{\gamma}E^{-1}\Delta k_{1}+a_{32}h^{\gamma}E^{-1}\Delta k_{2}+a_{32}c_{21}h^{\gamma}E^{\prime^{-2}}\Delta k_{1})$






$+c_{32}l\iota\gamma E^{-1}\Delta k_{2}+c_{32}c_{21}h^{\gamma}E^{-2}\Delta k_{1}$





$=Ek_{4}+c_{41}h^{\gamma}E^{-1}\Delta k_{1}+c_{42}h^{\gamma}E^{\prime^{-1}}\Delta k_{2}+c_{42}c_{21}h^{\gamma}E^{-2}\Delta k_{1}$
$+c_{43}h^{\gamma}E^{-1}\Delta k_{3}+c_{43}c_{31}l\iota\gamma E^{-2}\Delta k_{1}+c_{43}c_{32}h^{\gamma}E^{-2}\Delta k_{2}$
$+c_{43}c_{32}c_{21}J\iota\gamma E^{-3}\Delta k_{1}$
$\tilde{k}_{4}=k_{4}+h^{\gamma}E^{-1}\Delta k_{4}+c_{41}l\iota\gamma E^{-2}\Delta k_{1}+c_{42}h^{\gamma}E^{-2}\Delta k_{2}$




$=y_{new}+h\gamma[E^{-1}(b_{1}\Delta k_{1}+b_{2}\Delta k_{2}+b_{3}\Delta k_{3}+b_{4}\Delta k_{4})$
$+E^{-2}(b_{2}c_{21}\Delta k_{1}+b_{3}c_{31}\Delta k_{1}+b_{3}c_{32}\Delta k_{2}+b_{4}c_{41}\Delta k_{1}$
$+b_{4}c_{42}\Delta k_{2}+b_{4}c_{43}\Delta k_{3})$




$\tilde{y}_{new}$ , $\Delta k_{1}=\Delta k_{2}=\Delta k_{3}$

















$y’=\lambda^{y}$ 3 $E$ $\lambda$ $\lambda+d$
$E=1-h^{\gamma}f’=1-h^{\gamma}(\lambda+d)$
$y_{new}=R(z, \delta)y_{O}$ , $z=h\lambda$ $\delta=hd$
$R(z\delta)$ .
$|R(z\delta)|<1$ $Z$ . $[2]$
$|R(z0)|<1$ .
$y’=(\lambda+d)y$ ,
, $R(z+\delta,0)$ , $\delta\neq 0$ , $R(z\delta)\neq R(z+\delta 0)$
. $\delta$
.
























$\frac{\partial f}{\partial^{y}}=XZ$ COS $(X+y_{Z})$
$\frac{\partial f}{\partial z}=xy$ COS $(X+y_{Z})$

















$\frac{\partial v_{2}}{\partial v_{1}}$ $\frac{\partial v_{2}}{\partial x}$
. . .
, $f$ $X$ , $X$
$f$ , , $X$
$f$ .
, .
$\frac{\partial f}{\partial x}=\frac{\partial v_{4}}{\partial x}+\frac{\partial v_{4}}{\partial v_{3}}\frac{\partial v_{3}}{\partial v_{2}}\frac{\partial v_{2}}{\partial x}$
$\frac{\partial f}{\partial^{y}}=\frac{\partial v_{4}}{\partial v_{3}}\frac{\partial v_{3}}{\partial v_{2}}\frac{\partial v_{2}}{\partial v_{1}}\frac{\partial v_{1}}{\partial^{y}}$
$\frac{\partial f}{\partial z}=\frac{\partial v_{4}}{\partial v_{3}}\frac{\partial v_{3}}{\partial v_{2}}\frac{\partial v_{2}}{\partial v_{1}}\frac{\partial v_{1}}{\partial z}$








































[12] , PLAN , 2
. UNIX lex yaCC
. , $C$








. , , , , ,
, ,
.
lex yacc ( , UNIX $C$ o
lex ,
$C$ . ,





















































expr : ( expr ’)’ {$$=$2;}
$|$ $e^{xpr-expr\{=sub(2}e_{xpr*expr\{=sub(3^{1},\^{\^{1}},\^{\_{3);\}^{\}}}^{3)}}}^{xpr+expr=sub(,\_{1^{1}’},\_{3)\cdot,\}}}e$
,
$|$ $expr/expr\{=sub(4,\, 3);\}-expr\%precMINUS\{\^{1}\=sub(5,\2, 2);\}$
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Kaps Rentrop $[2][3]$
$\gamma=0395$
$a_{21}=0\cdot 438$
$a_{31}=0\cdot 938948678483428$
$a_{32}=0\cdot 0730795420615381$
$c_{21}=-1\cdot 94347441894707$
$c_{31}=0\cdot 416957530989189$
$c_{32}=1\cdot 32396782072923$
$c_{41}=1\cdot 51951325778448$
$c_{42}=1\cdot 35370815030093$
$c_{43}=-0.854151495257539$
2
$15_{;}^{\iota}\cdot 3$
$b_{1}=0\cdot 729044879960308$
$b_{2}=0\cdot 0541069773272405$
$b_{3}=0\cdot 281599362440017$
$b_{4}=0\cdot 25$
$e_{1}=$ -0.0190858871999474
$e_{2}=0\cdot 255608791716455$
,
$e_{3}\cdot=$ -0.0863816280897592
$e_{4}=0\cdot 25$
2 $s-$
